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DescriptI n 

The present invention relates to an applicator for the slow release to an environment of gas or vapour 
fronn a hydrolysable active ingredient of a pest control agent contained therein, connprising a container for 
5 holding the pest control agent, formed at least In part of a gas and vapour pervious spunbonded polyolefin 
fleece materia). 

A sheet or film material comprising a spunbonded, preferably paper-like, polyolefin sheet or fleece 
composed of heat and pressure bonded minute polyolefin fibres is known. 

Certain embodiments thereof are marketed under the registered trade mark TYVEK of Du Pont de 

10 Nemours. This family of tough, durable products is made from 100% high density polyethylene fibres by an 
integrated spinning and bonding process. The sheet Is formed by spinning very fine polyethylene fibres, 
each in practice i.e. in the commercial product, approximately 0.005 mm in diameter and laying these down 
as a random network, the fibres then being bonded together with heat and pressure. No binders, sizes or 
fillers are used in that commercial product. The product is available in various degrees of stiffness or 

75 softness and drapeabiiity. most of them being paper-like and in various degrees of porosity. The toughness 
and puncture resistance Is outstanding compared to other materials. The combination of tensile strength, 
elongation, tear strength and flex-life is considered unique. The surface can be made smooth and compact, 
suitable for printing, coating or laminating. The product is naturally water-resistant meaning that Its physical 
properties are unaffected when immersed in water. The product has excellent dimensional stability, rot- and 

20 mildew-resistance and chemical resistance. Melting occurs at 135*C. Compared with many other plastics- 
based materials, this product has favourable non-flammability properties. The product shrinks away from 
flame, but will burn slowly and drip melted polymer. The product will not generally free lint particles under 
conditions of ordinary use. Most such products are marketed with effective anti-static treatment. Most of the 
products, and in particular those of paper-like consistency have good liquid hold-out characteristics, 

25 supporting hydrostatic heads of aqueous liquid up to and exceeding 76 cm. These products have been 
recommended for example for the manufacture of tags and labels, banners and signs, wall covering, book 
covering, wall maps, charts, packaging and post envelopes. 

The above listed properties are highly desirable. However, the present applicants intended to put these 
properties to commercial use in a particular new manner of application where certain problems were 

30 encountered. 

The applicants recently developed (see US-PS 4,597,218; Eu-PS 0131 759) what is now being 
considered a new generation of applicator means for holding a gas evolving pest control agent, more 
particularly comprising a hydrolysable metal phosphide, from which, when exposed to environmental 
humidity, phosphine gas is released to the environment due to the hydrolysis of the metal phosphide. Such 

35 applicator means take the form of sachets, i.e. relatively small bags or envetope-like pockets made of non- 
woven thermoplastic sheet materials (by some authors now-a-days referred to as "fleece") comprising more 
or less randomly orientated fibres of thermoplastics bonded together, usually with heat and pressure to form 
a felt-like or matted texture. These are usable as individual sachets or in the form of a plurality of these 
Joined together in a flat composite structure, e.g. flexibly, such as an elongate belt adapted to be rolled up 

40 or folded up concertina-like for storage and transport, packed in airtight and moisture-proof containers such 
as sealed tins. These applicators are removed from the airtight container immediately prior to use and are 
then unrolled or unfolded (in the case of such belts) and exposed to the environment where fumigation is to 
take place (PCT Application WO-A-80/001 1 9). The residue of the hydrolysed metal phosphide is retained in 
dust form by the applicator. These applicators are manufactured by thermal welding, the resulting welding 

45 seams serving to close the sides of the sachets or the like and to form flexible hinge lines between 
individual sachets. The flexibility of the seams and their physical strength is of obvious importance in the 
case of the aforesaid belt-like composite applicators, and is even important in the event that individual 
sachets are to be manufactured, because the manufacture thereof takes place in substantially the same 
manner as that of the composite belts (known in the art as "bag blankets") until the final manufacturing 

50 stage, when the continuous belts delivered by the machine, filled with pest control agent, are cut up along 
the seam lines into individual sachets. 

The teachings of US-PS 4,597,218 introduced substantial improvements into the art. However, the tear- 
resistance of all those non-woven fabrics ("fleeces") which could be heat-welded satisfactorily proved to be 
somewhat limited. Under severe conditions of use or abuse, these applicators might still tear and burst 

65 open. Also, the best materials tested were nevertheless often found to be not entirely dust-proof in the 
sense that when a sachet filled with very fine dust is beaten against a very clean, polished surface, traces of 
dust penetration can be observed. These can be considered objectionable if extreme hygienic demands 
must be met. None of the many prior art non-woven weldable fabrics tested had the property of forming (for 
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practical purposes) a complete barrier against liquid water and yet being pervious to a desired extend to 
water vapour and the phosphine gas released by the nnetal phosphide. 

Finally, in spite of the many desirable properties of the aforesaid "new generation" applicators, these 
still suffered from the defect that the applicator material itself exercised little or no control over the rate of 

6 access of water vapour to the pest control agent and over the rate at which the vaporous or gaseous 
contents of the applicators were released to the environment. One result has been an accumulation of 
sometimes extremely high concentrations, e.g. of phosphine gas in the immediate vicinity of the outer 
surfaces of the applicators, whereas it would have been desirable for these gases to bo released more 
gradually and at a rate closer to that at which the gas is distributed in the environment to be fumigated by 

TO diffusion, circulation, convection or other mechanisms. Excessive local accumulations of phosphine occur 
particularly during the first few hours of exposure to the environment and particularly at high ambient 
temperatures. These local accumulations are not only undesirable for wellknown safety reasons, but also for 
pest control purposes. Excessive sudden phosphine concentrations can put insects into a comatose state in 
which they cease to inhale the gas and from which some insects may subsequently recover. A gradual, 

15 even release and distribution of the gas is therefore to be aimed at But in previous uses and tests the 
plastics fleeces did not achieve or contribute to this desired effect. 

The applicants tested and investigated the film materials set out further above and found its properties 
ideal in many respects for the purposes of the just described applicator means. Inter alia the tear strength 
and dust-proofness were found to be greatly improved as compared with previously tested materials. 

20 However, it was found impossible to heat-weld the material in the required manner and particularly not with 
the means available for the manufacture of the prior art sachets. If sufficient heat and pressure was applied 
to achieve a satisfactory bond, the properties of the fibres were destroyed. The welding seams became 
transparent and brittle and the sachets were liable to burst open and release the poisonous composition or 
the dust-like decomposition products of the metal phosphide. 

25 Several attempts were made to solve the problem by first having the sheet material coated on one side 
with a bonding layer, e.g. of ethylene vinyl acetate (EVA) having a melting point or region lower than that of 
the sheet material. Successive samples produced by various coating or laminating processes did not rheet 
the requirements, because in those cases where heat welding could be applied successfully, the required 
permeability to water vapour and released phosphine gas had been lost. 

30 It thus became necessary to find a solution to this problem and to develop a new sheet material, i.e. a 
polyolefin fleece material, which combines the desired properties of the prior art sheet material with a 
desired heat weldabiiity suitable for producing welding seams with available equipment and wherein 
desirable properties of the sheet material, in particular the high tear strength are retained. Especially an 
applicator for vapour- or gas-evolving compositions or substances, for pest control as mainly defined in 

35 claim 1 has to be developed, comprising a suitable, preferably controllable permeability for moisture and 
gases. The manufacturing of the applicator should be possible by heat welding of at least two sheet 
materials if desired, using a bonding. material. The judicious and skilful applications of the teachings which 
follow provides such a solution. Moreover, it is now possible to produce applicators for pest control agents 
of the type discussed in the introduction, having desirable properties unequalled by the prior art applicators. 

40 In particular it was found quite unexpectedly that the new applicator means which the present invention 
provides, makes possible a hitherto unattainable control of the rate of release of gas and that this property 
can be employed to avoid undesired levels of localised gas accumulation to an extent considered 
unattainable previously. 

In accordance with one embodiment of the invention, the heat weldable polyolefin material comprising 
45 the feature that it is coated at least in areas and on a side to be heat-welded with a thermoplastic highly 
porous heat welding bonding layer having a melting point or region so much lower than that of the 
polyolefin fibres that conventional welding with heat and pressure results In a welding seam before the 
fibres reach their melting point so that the physical properties of the polyolefin fibres are substantially 
retained. 

50 The term highly porous has the meaning of a structure which comprises a sheet material or a layer 
having passing through pores by which a certain degree of moisture permeability as defined lateron is 
obtained. 

The difference in melting points or melting regions between the polyolefin fibres and the bonding layer 
should be more than 20 'C, say between 30 and 80 'C. more particularly between 40 and 70 "C. In the 
66 preferred embodiment it is from about 50 to 60* C. 

As far as there are melting region, respectively melting regions, the temperature difference is defined 
as the difference between the boundering value and the boundering values respectively, of said regions. For 
instance, the difference between the upper limit of the lower melting region and the lower limit of the upper 
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melting region is meant. 

The permeability to gas and moisture of the bonding layer should be of an order of magnitude 
substantially higher than that of the polyolefin sheet, particularly if such layer covers the entire surface. The 
latter is preferred for reasons of simplicity of manufacture of the sheet material and also of use of the sheet 
5 material, because in that event welding need not be confined to predetermined coated areas of the sheet 
material. On the other hand, it will be appreciated that savings in respect of the material forming the heat 
welding bonding layer can be achieved if such layer is confined to predetermined regions where the 
welding seams are to be formed. If the permeability exceeds by orders of magnitude the permeability of the 
polyolefin sheet, the latter will determine predominantly the permeability of the sheet material as a whole 
10 and the bonding layer will have no great effect. 

The permeability of the bonding layer depends on two factors: 

a) the thickness of the layer expressed in amounts of bonding material per unit of surface area and 

b) the manner of application of the heat welding bonding layer, the latter factor being of particular 
importance. 

75 The applicant attempted to attain the objects of the invention in a variety of manners without success. 
For example (e.g. in the case of EVA being selected as the bonding material) attempts were made to 
achieve the desired object by laminating a foil of EVA (albeit thin) onto the sheet material. However, the 
required vapour perviousness was lost. 

On the other hand, it has been found that the bonding layer can be formed successfully by methods 
20 comprising sprinkling the bonding substance in powder form onto a supporting surface and fusing the 
substance onto that surface so that a high porosity is retained. 

For example, the powder can be sprinkle-coated directly onto the polyolefin sheet followed by fusing at 
a temperature below the melting point or melting region of the fibres of the sheet. This is possible with 
accurate temperature control in spite of the relatively small difference in melting points between the 
25 polyolefin fibres and the bonding substance, e.g. by passing the sheet with the sprinkled-on powder through 
a heating tunnel of adequate length and carefully controlled temperature. 

A preferred method comprises what is known in the art as reverse coating, i.e. a method in which the 
bonding powder is first sprinkle-coated onto a temporary support onto which it is fused to form a porous 
fused layer, this porous layer then being transferred and bonded onto the polyolefin sheet, whilst 
30 substantially retaining its porosity. 

Suitably a powder for the coating having an average particle size of 2-200 um, preferably of 20-40 um, 
can be applied. For forming the coating the sprikled-on powder material can be heated to a temperature 
which is between the fusion point and fusin region resp. and 100*C, preferably 50 'C above said point and 
region resp. The period of this heat treatment depends of course on the applied temperature and should be 
35 sufficient to fuse the particles together forming a porous structure, but not losing their porosity. Depending 
on the used material a person skilled in the art can easily determine a suitable. temperature and treating 
period without any problems. 

Suitable amounts of coating material for forming the bonding layer were found to be in the range of 
from about 10 to about 50 g/m^, more particularly 15 to 40 g/m^ and preferably 15 to 30 g/m^. 30 g/m^ were 
40 found to give very satisfactory results when using EVA as the bonding material. However, even 20 g/m^ was 
found to be quite sufficient. 

The material for the bonding layer is chosen to be compatible with the polyolefin sheet and also with a 
view to rendering the sheet material heat-weldable, firstly with itself, but preferably also with other foils or 
films, e.g. of non-woven fabrics, e.g. made of polyolefin, i.e. polyethylene, polypropylene and copolymers 
45 thereof, polyesters or mixtures of two or more of the aforegoing. This requirement is met very satisfactorily 
by EVA which is the preferred bonding material, a preferred grade having a melting region of about 75 to 
80* C where the fibres of the polyolefin sheet have a melting point of about 135 • C. 

However. - although less preferred - it is also possible to employ a polyolefin bonding layer, e.g. 
polyethylene, either high density or low density and preferably in the same melting point range as set out 
50 above, i.e. preferably 80 to 85 'C, if the melting point of the fibres Is 135*0. Tests have shown that 
polyamides or polyesters and suitable blends of the exemplified substances having the required melting 
point or region can also be used, but are at present not preferred. 

The polyolefin of the polyolefin sheet is preferably polyethylene and in particular high density 
polyethylene, e.g. having a melting point in the region of 135 'C. However, in principle other polyolefins 
65 may be employed, e.g. polypropylene, mixtures or blends of high density polyethylene and polypropylene 
or polyethylene polypropylene copolymers. 

It must be stressed that the spun-bonded polyolefin sheet material employed in accordance with the 
present invention has characteristics and properties vastly different from the spun-bonded polyester used in 
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connection with socalled "Ropes" as described in US Patent 4,653,644. The spun-bonded polyester there 
described neither has the strength nor the inr>pernneability to liquid water and to dust which constitute such 
important characteristics of the polyolefin nrtaterial used in accordance with the present invention for most of 
the purposes described in the present application. The spun-bonded polyester sheets also do not have the 

5 desirable property of limited gas and vapour permeability which, according to the present invention can be 
used to control the rate at which gases or vapours are emitted from applicator means in accordance with 
the Invention which are to be described further below. 

if it is desired to apply the bonding layer to restricted portions of the sheet material, that is to those 
regions which are to be welded, this may be achieved by any of the methods described in US-A-4,597,218. 

70 However, according to a particular and important aspect of the present Invention, there is provided an 
applicator for holding a gas evolving pest control agent as set out in the introduction, wherein the sachets or 
pockets are formed by thermal welding from sheet material comprising at least one layer or portion of a 
layer of sheet material in accordance with the invention as defined above. 

More particularly, each sachet or pocket is formed of two sheets of sheet material, heat welded 

15 alongside thereof, to form welding seams, at least one of which sheets, and preferably both is/are a sheet 
material according to the present invention. 

The invention according to a further aspect provides an applicator mean for holding a gas-evolving or 
vapour-evolving pest control agent or substance comprising at least two sheets of sheet material bonded 
together by heat-welded welding seams to form a pocket or pockets for containing a substance from which 

20 vapours or gases are to be released, one sheet being composed of a spun-bonded, preferably paper-like, 
polyolefin sheet or fleece composed of heat and pressure bonded minute polyolefin fibres which is vapour- 
and gas-pervious but impervious to liquid water and dust, naturally water-resistant and of high tensile and 
tear strength, and another sheet being composed of a suitable thermoplastic foil or film weldable to the 
former and having a melting point or region sufficiently lower than that of the spunbonded polyolefin sheet 

25 to [Dermit heat welding of the former to the latter substantially without damage to the latter and without a 
special bonding layer. 

These aspects of the invention are based on more than one inventive step. Inventiveness resides in the 
weldable sheet material according to the invention from which the applicator means is made, but also in the 
selection of the polyolefin sheet used for manufacturing the weldable sheet material. In the light of years of 

30 experimentation with a large number of gas-pervious synthetic resin sheet materials including fleeces, it 
came as a great surprise that this particular type of sheet material would afford protection to metal 
phosphides and be capable of regulating the rate of phosphine release in the manner and to the extent 
herein disclosed, something which in the light of previous experience was considered unattainable by those 
skilled in the art. For purposes of the applicator means this polyolefin sheet affords the unique property of 

35 its remarkable imperviousness to liquid water. Accordingly, the present invention for the first time permits 
the manufacture of pest control sachets and like applicators containing a metal phosphide protected 
completely against liquid water under conditions of normal use and abnormal conditions which may occur 
accidentally in such use, entirely due to the water barrier effect of the polyolefin sheet. From a safety point 
of view this is of major importance, because without such protective effect metal phosphide compositions 

40 may autoignite spontaneously on accidental contact with liquid water. This may happen for example due to 
dampness or wetness of grain or other agricultural produce to be fumigated, ingress of rain due to 
inadequate coverage or leading storage facilities and such like. In the context of selection, the printability 
and the antistatic properties of the sheet material are also important properties, particularly the latter which 
decreases potential explosion hazards and assists in certain forms of printing. The readily attainable great 

45 smoothness of the sheet material is a further advantage in practice. Yet another advantage is the fact that 
the sheet material as such has very low flammability. It can hardly be induced to burn and once this has 
happened, it will burn very slowly. 

The applicator means according to the various above-defined aspects thereof, if the present teachings 
are followed, are capable of attaining the common object of providing unique protection against liquid water 

50 to pest control agents, in particular those based on metal phosphides, even in the absence of protective 
ingredients conventionally employed and of retaining the agent and the residues of the spent agent, even 
when in the form of very fine dust, in a more reliable manner than previously achieved. Moreover, these 
applicators attain the novel object of being adaptable to regulating in a predeterminable manner the rate at 
which volatile contents or products of such contents (e.g. PHs) are released to an environment. 

65 Perhaps most important of all, it was found surprisingly that the local concentrations of phosphine gas 
at or near the surface of the applicator means were very much lower under practical conditions of use, than 
in the case of the best prior art devices previously available. In this respect the new applicators proved 
superior by a whole order of magnitude. This improvement was neither expected nor predictable. 
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The scope of the invention extends to the applicator nneans as set out above in which the sachets or 
pockets contain a metal phosphide pest control agent, e.g. based on aluminiunn phosphide, nnagnesium 
phosphide, calcium phosphide or more than one of these, aluminium phosphide and magnesium phosphide 
being preferred. 

5 Moreover, for the first time it is now possible to employ any of these metal phosphides in the applicator 

means without any additives at all and in particular without the additives which are conventionaJly used to 
protect against liquid water. It Is quite remarkable that this has now become possible even with technical 
magnesium phosphide, a substance which is so highly reactive that it can normally b© protected only with 
great difficulty against autoignitlon on contact with liquid water, even when contained in some commercially 
10 available applicator devices. 

The invention thus extends to embodiments wherein the agent is based on aluminium phosphide, 
magnesium phosphide, calcium phosphide or more than one of these. 

The polyolefin sheet material has preferably a high mechanic strength. A high tear strength means 
values of preferably greater 4.6 N/mm. 
T5 The polyolefin sheet is selected according to the gas and vapour permeability required to attain a 
desired gas generation rate. It Is thus possible to control the rate of phosphine generation purely as a 
function of the permeability of the sheet material. 

Such a controlling of the rate of phosphine generation can for instance be obtained by applying a layer 
onto the sheet material varying the thickness of the layer. This can be done a well-known way which may 
20 include a calendering-treatment. Also by this treatment which can be performed according to the knowledge 
of a person skilled in the art, the rate of the phosphine generation can be controlled. 

Moreover, it is possible to do so to a substantial degree regardless of the ambient relative humidity in 
the fumigation environment. The choice of porosity thus becomes a more dominantly controlling factor even 
th^i temperature, because the permeability which controls the rate at which humidity can enter the 
25 applicator from the environment is not as highly temperature dependent as it Is dependent on the porosity. 

For the desired fumigation purposes one would select a materia! with a moisture permeability of from 
500 to about 750, say about 600 to 630 g/m2/24h. If there is a sufficient permeability for vapour (moisture) 
as defined above also a sufficient permeability to gases is present at the same time, so that no problems 
arise with respect to the release of the generated phosphine out of the applicator. Typical such polyolefin 
30 film material (i.e. before the application of the bonding layer) will have a nominal weight (expressed in g/m^) 
between 30 and 150. more generally from about 50 to about. 120 and typically about 60 to 90, say 75. 

An alternative for restricting the rate of gas release in a controlled manner, will be by restricting the 
available gas- pervious surface area of the sheet material per unit of composition enclosed in the applicator 
means. This may be achieved e.g. by 
35 a) Making the applicator means partly (e.g. on one side) of sheet material according to the invention and 
for the remainder of a different but compatable sheet material having little or no gas and vapour 
permeability, e.g. a dense thermoplastic foil; 

b) Coating a predetermined proportion of the gas-pervious surface area with a coating of little or no 
permeability. 

40 The rate of gas release will be inversely proportional to the surface area which is pervious to gas and 
moisture. 

It has been found that the ratio of the available amount of phosphine gas released by the phosphine 
composition, to the surface of the gas-pervious sheet material is suitable between 0.8 to 25 cm^/g, 
preferably 1.6 to 16 cm^/g. 

45 In the case of a), if the impervious foil has a melting point or region sufficiently lower than that of the 
fibres of the spunbonded polyolefin, it will even be possible to heat-weld the two materials together without 
the need for a special bonding layer. The impervious foil will then itself act as the bonding layer. Such 
applicator means may then be defined as comprising at least two layers of sheet material bonded together 
by heat-welded welding seams to form a pocket or pockets for containing a substance from which vapours 

50 or gases are to be released, one layer being composed of the type of spun-bonded polyolefin sheet as 
defined and described in the context of the heat weldable plastics sheet material, and another layer being 
composed of a suitable thermo-plastic foil or film weldable to the former and having a melting point or 
region sufficiently lower than that of the spunbonded polyolefin sheet to permit heat welding of the former to 
the latter substantially without damage to the latter. As for the remainder the teachings herein relating to the 

65 applicator means may be applied in an analogous manner. 

The contents of the applicator means need not be in powder form. They can also take the form of 
granulates or pressed bodies, e.g. pellets or tablets. In the latter case the applicator means may be used as 
a superior modification of devices which have become known in the art as "Ropes", as described in US-PS 
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4653,644, where pellets of nearly spherical configuration are enclosed individually in smalt cup-like pockets 
o1 a non-woven fibre sheet (fleece). In practical tests these ropes suffered from the disadvantage that they 
released dust. If the heat weldable sheet material according to the invention is used a much superior 
product results. 

5 These applicators of this invention can be used for disinfesting commodities, buildings, packaging 

means, transport means, e.g. vehicles or shipholds or transport containers by releasing phosphine gas there 
into from applicator means as described above and maintaining a pestlcidal concentration of phosphine gas 
for a period effective to achieve disinfestation. 

In the following the invention will be further explained by way of specific examples, but it should be 
10 noted that the invention is not limited to the examples given and that the specific examples should be read 
together with the more general preceding disclosure which will enable the person skilled in the art to 
practise the invention within the full scope of the claims. 
In the drawings: 

Fig. 1 represents a diagrammatic cross-sectional view of a portion of a weldable sheet material in 
15 accordance with the invention; 

Fig. 2 represents a section through a fumigant applicator means according to the invention made fronh a 
sheet material as shown in Fig. 1; 

Fig. 3 represents a plan view on a smaller scale of the applicator means, part of which is shown In 
section along line II - 11 in Rg. 2; 

20 Fig. 4 represents a top view on a tin can (lid removed) containing an alternative embodiment of a 
multiple sachet device according to the present invention for use as a fumigant applicator; 
Fig. 5 represents on a smaller scale a diagrammatic side elevation of one embodiment of a multiple 
sachet belt according to the invention in the process of being withdrawn from its package: 
Fig. 6 represents gas release curves obtained with a conventional paper sachet and an applicator 

25 according to the invention, each containing technical aluminium phosphide with 11,32 g available PH3. 

Figs. 7 to 11 represent sections similar to Fig. 2 of various alternative embodiments of fumigant 
applicators according to the invention which in the case of Figs. 7, 8 and 10 are made partly of sheet 
material as shown in Fig. 1 . All of these are illustrated as individual sachets but they could also be in the 
form of a plurality of sachets, i.e. a multiple sachet device as described more fully with reference to Figs. 

30 2, 3, 4 and 5. 

Figs. 12 and 13 represent front and side elevations respectively of the bottom portion of a belt-like 
applicator device in accordance with the invention; 

Fig. 14 represents a diagrammatic section parallel to the plane of Fig. 12 of an intermediate portion of 
the belt-like applicator; 

35 Figs. 15 and 16 represent respectively front and side elevations similar to Figs. 12 and 13, but of the top 
portion of the belt-like applicator device. 

Although the invention should be readily understandable to those skilled in the art from the aforegoing 
detailed description, those features lending themselves to pictorial representation will be briefly described in 
the following with reference to the drawings which are not to scale. The description which now follows 

40 should be read in conjunction with the details of the aforegoing description. 

Referring now first to Fig. 1 , there is shown in section a sheet 1 of vapour permeable, substantially 
anhydrous non-woven fabric, being a spun-bonded paper-like polyolefin sheet composed of heat- and 
pressure-bonded minute polyolefin fibres, which whilst being vapour- and gas-pervious, is impervious to 
liquid water and dust, is naturally water-resistant and of high tensile and tear strength. For purposes of the 

45 present example it is assumed that this sheet material is a product as manufactured and marketed by or on 
behalf of Du Pont de Nemours under its trade mark TYVEK, code numbered Type 1073D. 

The material has a mass of about 75 g/m^, a thickness of about 200 microns, a nominal moisture 
permeability MVT of 614 g/m2/24h. Its tear resistance according to Elmendorf is 545/500 (ASTM D 689-62) 
gMD/XD. Its tensile strength (ASTM D 828-60) is 7.5/8,8 kg/cm MD/XD. Its elongation to break (DIN 53857) 

50 is 25/32% MD/XD. It has an air permeability of 23 sec (Gurley Hill). Unpressurised liquid water will not 
penetrate through the sheet material. It has a smooth surface finish. The melting point of the fibres which 
have an individual thickness of 0,005 mm Is about 135*C. 

The sheet material 1 carries a porous coating 2 having a rough surface finish composed of EVA of 
melting point 75 to 80 *C. applied at an average rate of about 30 g/m^ by so-called reverse coating, i.e. a 

65 method in which EVA powder is first sprinkle-coated onto a temporary support onto which it is fused to form 
a porous fused layer which is then transferred and bonded whilst still in a fused state onto the polyolefin 
sheet, whilst substantially retaining its porosity. The drawing shows diagrammatically the rough finish of this 
coating and that the powder particles have been fused only to the extent that they have not been fused 
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together completely, forming individual gooseflesh-like humps with substantially open pore areas 3 there- 
between. 

For example the cross-sectional diameter of the pores oi the layer can suitably be between about 1 to 
10 um. The EVA coating is present on one side of the sheet only and its porosity is so high that it virtually 
5 does not interefere with the gas and vapour permeability of the sheet. 

Referring now to Fig. 2, a multiple sachet is shown In section composed to two sheets 1' and 1" 
corresponding to sheet 1 in Fig. 1, each coated on one side with EVA 2, the coated side of the two sheets 
facing each other. 

As shown more specifically also in Fig. 3 in plan view, the two layers of sheet material 1,2 have been 
70 heat-welded along longitudinal welding seam lines 3, 4 and 5 and along transverse heat-welded seam lines 
6 to form two parallel longitudinal rows of sachet-like pockets 7, each pocket containing a measured amount 
of aluminium phosphide or magnesium phosphide powder with or without additives. The welding seam lines 
3 and 5 form the two sides of the belt-like device, whilst the longitudinal seam 4 is centrally longitudinally 
disposed. 

75 The welding seams 3, 4, 5 and 6 can have a width of at least 0.5 cm, preferably 0,5 to 3 cm, in 
particular 0.5 to 2 cm. The welding seam lines are produced by heat-weldirig means as employed in 
machines for the continuous packaging of commodities in thermoplastic films. Such heat welding with 
pressure at a temperature sufficiently high to cause fusion of the EVA. but not high enough to cause any 
fusion of the fibres of the sheets 1 (1*, 1") causes complete bonding together of the two sheets along the- 

20 welding seam lines as shown in Fig. 2. 

As regards the contents 8 of pest control agent inside each cavity 7, reference is made to the teachings 
of US Patent 4,597,218 and 4.215.508 and PCT Application WO-A-80/0011 9 (corresponding to ZA-PS 
79/2263) and corresponding patents in many other countries. However, it should be noted that for the 
reasons stated above, it is now possible to omit the additives of the metal phosphide compositions entirely 

25 and to use instead an additive-free or substantially additive-free metal phosphide powder or granulate, more 
particularly technical magnesium phosphide or aluminium phosphide (the meaning of which terms is 
wellknown in the pest control art). Nevertheless, it is preferred to impregnate the metal phosphide with a 
minimum amount of hydrophobising agent in a manner known per se, e.g. 1 to 5, say 3% solid paraffin, or 
an organo silicon compound, more particularly as disclosed in US-PS 4,421 ,742 and 4,600,589, particularly 

30 because this also affords protection during manufacturing stages preceding the sealing of the products into 
the applicator. The amount of metal phosphide is so chosen that for each pocket or sachet between 5 and 
15 g available (i.e. releasable) phosphine are provided, 11,32 g available phosphine being the standard for 
aluminium phsophide compositions in sachets. 

Optionally, the individual sachets may be cut apart along cutting lines 9 which pass through the centre 

35 of each welding seam separating the individual cavities 7 from one another. In this form individual sachets 
are formed which may be packed individually or in predetermined numbers In air-tight containers for 
storage and transport. In this manner access of moisture to the metal phosphide is prevented until the 
package is opened and the sachets are removed for use as fumigation applicators. 

However, as shown in Figs. 3, 4 and 5, the applicator means according to the invention may also be 

40 present in the form of belts of predetermined length comprising in the shown example two parallel rows of 
interconnected sachets, e.g. altogether 100 sachets which in a rolled-up or folded condition are stored in air- 
tight containers until used. 

Referring to Fig. 5, a multiple sachet as described with reference to Figs. 2 and 3 is shown in side 
elevation. The areas 10 represent the transverse welding seams 6 which separate the individual sachet 

45 pockets filled with pest control agent. The last such welding seam, being a strong and relatively tear- 
resistant region, has been provided with an aperture 15 for the attachment of the applicator means, e.g. by 
means of a string passed through the hole 15. Optionally the hole 15 may be reinforced with a metal or 
plastics eyelet. The multiple sachet belt device is packed folded in concertina fashion in a gas-tight 
container 16. The concertina folds coincide with the transverse welding seams 10 between the individual 

50 sachet pockets. In Fig. 5 the container 16 has been opened on one side 18, through which the device is 
shown being withdrawn in the direction of the arrow. 

Referring now to Fig. 4, an alternative embodiment of a multiple sachet belt device 19 Is shown 
composed of a large number, e.g. 100 individual sachets 20, interconnected via welding seams 10 
(corresponding to welding seams 6 in Figs. 2 and 3) to form a continuous belt-like device rolled up and 

65 accommodated inside the gas-tight tin can 21. Again one end of the device is fitted with a fastening string 
as in Fig. 5. 

In tests the new applicator means proved to be so strong and completely dustproof as to eliminate for 
practical purposes any risk of even minor amounts of poisonous dust entering the environment e.g. 
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loodstuffs or feeds treated with the fumigant. For that reason the applicator means according to the 
invention (sachets or belts) can now be contacted directly with sensitive food products, e.g. flour.'rolied 
oats, infant food, dried fruit, nuts and tobacco, without the prior art need to interpose paper bags, cartons or 
similar partitioning means. Sachets left in the commodities by accident are quite unlikely to be ripped open 
5 when the commodities are moved, e.g. for re-storage or transport, as happened occasionally with prior art 
paper sachets. 

The gas generation characteristics of a sachet according to the invention (Fig. 3) are compared with 
those of a conventional paper sachet in Fig. 6. The conventional technical aluminium phosphide used was 
not treated in any way which might have affected the gas generation characteristics. It was employed as a 

10 conventional mixture of 70% w/w of technical aluminium phosphide powder and 30% inert ingredients. The 
sachets were tested In a gas-tight test chamber (0,5 m^) at 70% relative humidity and 20" C. 

It will be seen that the gas generation from the sachet according to the invention was very even, 
following an almost rectilinear pattern up to day 7, when the contents of available PHa had been exhausted. 
Referring now to Figs. 7 and 8 of the drawings, one side of each of these sachets is again in each case 

15 formed by a sheet as described with reference to Fig. 1, the reference numbers having the same meanings 
as there described, whereas the opposite side of the sachet is formed of a different sheet material. The two 
sheets being heat-welded together at 6 along the edges of the sachet. In the case of Fig. 7 this different 
sheet material 31 is a substantially gas-impervious material and could for example be either a polyolefin- 
aluminium foil laminate or a substantially gas-tight multiple laminate of polyethylene and a substantially 

20 more gas-tight synthetic resin, for example polyvinilidine chloride (PVDC). Accordingly, the sachet in 
accordance with Fig. 7 will admit humidity to the interior 7 containing the metal phosphide composition In 
powder or granulate form (indicated diagrammatically by a multitude of dots 8) at approximately half the 
rate at which such humidity would be admitted if both sides were composed of the same sheet 1, 2, 3. 
Accordingly, in this case the phosphine gas is generated and released similarly at half the rate at which this 

25 occurs in the case of sachets as illustrated in Fig. 2. 

Referring more specifically to Fig. 8, the second sheet V" is again composed of the same spun-bonded 
paper-like polyolefin sheet as in the case of the first layer 1, but without the sprinkle-coated porous layer 3. 
Instead thereof portions 32 of the sheet 1 are coated with a dense coating of fused EVA powder which for 
practical purposes prevents access of humidity to those portions. This means that the access of humidity is 

30 restricted to the surface area of the sheet 1 on one side and to the uncoated portion 33 of the second sheet 
1"' resulting in a phosphine gas generation rate proportional to the rate of humidity admission. 

Referring now to Fig. 9, one side of the sachet there shown is composed of a sheet 1"* as in Fig. 8, 
devoid of a sprinkle-coated porous, layer 2, 3, whereas the other side is formed of a dense substantially gas 
and moisture-impervious sheet material 31 which is heat-welded along seams 6 as in Figs. 7 and 8 to the 

35 sheet V" to form the sachet cavity 7 filled with pest control agent 8. At least that side of sheet material 31 
which faces the sheet 1"' has a melting region lower than that of the fibres of sheet material V", sufficiently 
so to permit heat welding without fusing the polyolefin fibres of sheet 1'". Alternatively, a suitable melting 
adhesive layer may be applied In the position of the welding seams 6 prior to heat welding, for example, in 
the manner shown in Fig. 11 to be described further below. The rate at which humidity will be admitted to 

40 the pest control agent 8 and phosphine gas will be generated, will be substantially similar to that of a sachet 
as described with reference to Fig. 7. 

Referring now to Fig. 10, yet a further modification is shown of the embodiment of a sachet described 
with reference to Figs. 7, 8 and 9. in this case one side 31 of the sachet is again composed of substantially 
gas and humidity impervious sheet material 31. The second side is composed in part of strips 31' of the 

45 same gas and humidity impervious sheet material, leaving therebetween a gas 34 which is covered by a 
gas and humidity pervious strip 35, of the sheet material 1, 2, 3 described with reference to Fig. 1. This 
strip 35 is heat-welded onto the edges of strips 31' in the regions of overlap. The edges of the sachet are 
heat welded at 6 as in all previous embodiments. If the strips 31' are by themselves heat-weldable to strip 
35, without the need of the bonding material 2, the bonding layer 2, 3 may be omitted. Alternatively, the 

50 bonding material may be confined to the regions of overlap. In this embodiment the admission of humidity 
is substantially confined to the region 34 and controlled by the permeability of the material 1, 2, 3 in that 
region. The size of region 34 therefore controls the rate at which the pest control agent 8 generates 
phosphine gas and releases it to an environment to be fumigated. The embodiment according to Fig. 10 
can be modified in a variety of manners. The strip 35 need not be symmetrically disposed as shown, but 

66 instead there may be a single strip 31', and a single strip 35 which at the same time replaces the second 
strip 31 Also, instead of strips 31 ' being heat welded to sheet 31 along the seams 6, the strips 31' may be 
formed by folding over the edges of strip 31. 

Referring now to Fig. 11, an alternative embodiment of an applicator device according to the invention is 
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shown in which both sides of the sachet are composed of uncoated spun-bonded polyolefin sheet 1'" as 
used for example in Fig. 9. However, in this case the welding regions, where the edge seams 6 are to be 
formed have been coated with bonding layers 36 of e.g. EVA having a melting point substantially lower than 
that of the fibres of layer 1'*'. On the right hand side of Fig. 11 the bonding layers 36 have already been 

5 fused together at 6, whereas on the left hand side the two bonding layers are about to be pressed and heat 
welded together as indicated by arrows 37. 

In this embodiment as in alt previous embodiments, the cavity 7 may again be filled with a metal 
phosphide composition, e.g. in powder or granulate form. 

Referring now specifically to Figs. 12 to 16 of the drawings, there is shown a specific embodiment of a 

70 belt-like applicator device in accordance with the invention wherein the high tensile strength of the sheet 
material is utilised in a particularly effective manner. This is a modification of the embodiment described 
with reference to Figs. 2 to 5, but which could also be modified in the various manners described with 
reference to Figs. 7 to 11, although this is not preferred. One of the main differences as compared with 
Figs. 2 and 3, resides in the fact that this belt-like device, composed of a multitude of sachets 

75 interconnected by flexible hinge regions is of comparatively narrow configuration, there being provided but a 
single row of the sachets connected end to end, the individual sachet formations being comparatively 
narrow with two comparatively short sides adjoining the hinge regions and two by comparison much longer 
sides coinciding with the side edges 39 of the applicator. The reason is that this belt-like device generally 
indicated as 40 is not intended to be laid out flat on a supporting surface or on or near the top of heaped 

20 commodities. The embodiment of Figs. 12 to 16 is instead intended to be pushed by means of a rod- 
shaped long insertion probe down from the top as deeply as possible into heaped commodities such as 
grain. 

Past attempts to make such an applicator, using the fleece materials proposed in the prior art described 
above were not quite successful, because the fleece materials had insufficient tearing strength, and 

25 sometimes the sachets burst open even whilst still in the packaging container. Moreover, the comparative 
roughness of the prior art materials increased the frictronal resistance when attempts to push the devices far 
down into grain and similar heaped commodities. These problems have been overcome in accordance with 
the present invention. In a typical example the total length of the belt 40 is 3080 mm. The belt 40 is 
basically composed of two layers 40' and 40" of the material described with reference to Fig. 1, welded 

30 lengthwise along the edges 39 by longitudinal welding seams 46 and subdivided into altogether 22 sachets 
47 (in a typical example) by transverse pairs of welding seams 44 and 44' separated by a narrow gap 45, 
e.g. of about 5 mm. 

In a typical embodiment the seams are 8 mm wide, the overall width of the belt is 70 mm and the 
length of each sachet, including seams of 140 mm. The two end sachets are kept empty, whilst the 
35 remainder are filled with pest control agent, in a typical example 25 grammes each of the composition 
described in Example 1 further below. 

At the bottom end (Figs. 12 and 13) the empty end sachet of the belt is folded over at 41 to form a loop 
accommodating a strong stirrup device 42 made of steel. The loop 41 is closed by a strong eyelet device 
43. Alternatively, but less preferably this may be done by welding, provided a welding bonding layer is 
40 provided as taught by the present invention. 

At the top end of the device (Figs. 15 and 16) in the region 48 a loop 49 of a strong plastics fabric is 
inserted between the layers 40* and 40" of the open-ended empty end sachet and is fixed in place, strongly 
held between the two layers by a further eyelet 50. Once again (less preferably), welding may be resorted 
to. 

45 The complete device is rolled up in the same manner as illustrated in Fig. 4 and sealed into a tin like tin 
21 in Fig. 4. In practice there may be several, e.g. four belt devices accommodated in one such tin which is 
sealed gas- and moisture-tight for storage and shipping. Alternatively, the belt device may be folded 
concertina-like and packaged in the manner described with reference to Fig. 5. 

Practical tests have shown that as a result of the smooth surface of the sheet material 40', 40" and the 

50 great strength of the device, it is possible to push down the belt by means of a rod-shaped probe, the end 
of which is hooked into the stirrup device 42, vertically down into the grain for the full length of the belt, and 
this ensures improved vertical gas distribution throughout the grain even in heaps of considerable heights, 
e.g. in shipholds. The loop 49 serves for the withdrawal of the applicator device after completion of the 
fumigation. Practical dosage rates for this device, range from 0,7 g to 28 g PHa/ton of grain (i.e. 1 belt per 

65 8-238 tons), preferably 3-11 g/ton (i.e. 1 belt per 15 to 55 tons), more particularly about 4g PHa per ton (i.e. 
1 belt per 42 tons), where 1 belt contains about 500 g of the preparation, containing about 167 g available 
PHa. 
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Example 1 

Sachets as described with reference to Rg. 2 are each filled with 34 grammes of a standard aluminium 
phosphide pest control powder mixture having the following composition : 70% technical AlP, 18,5% urea, 
5 7.5% mixture of mono ammonium phosphate and sodium carbonate (1:1) and 4% aluminium stearate. 
The dimensions of each sachet were approximately 100 x 90 mm. 

For purposes of comparison prior art paper sachets of similar dimensions (100 x 80 mm) and containing 
the same amounts of the Identical aluminium phosphide composition were prepared and also polyester 
fleece sachets. 100 x 90 mm (similarly according to the prior art), containing the same amount of powder 
70 having the identical composition. 

These sachets were tested in a laboratory gas chamber having a volume of 0,5 m^. containing a dish 
filled with water for the maintenance of humidity and kept at a constant temperature of 20* C. 

After various times the phosphine concentration in the gas chamber was measured. The results are 
apparent from the following table 1 . 
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The residual contents of aluminium phosphide after the end of the experiment were as follows: 
3,4% AlP and 3,2% A(P in the case of paper sachets and prior art polyester fleece sachets respectively and 
55 2,6% AlP in the case of sachets according to the invention. This superior, more complete decomposition of 
the contents of sachets in accordance with the invention has been observed persistently. The reason for this 
superior result is unknown and an unexpected advantage of the invention. 

It will also be seen that the rate of gas emission from the sachets according to the invention is more 
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70 



gradual, which is also a desirable effect for purposes of practical pest control. 
Example 2 

Bag blankets made in accordance with Fig. 2 hereof and similar bag blankets made of the prior art 
polyester fleece were used side by side in the fumigation of a grain store containing 700 tons of wheat. The 
following table 2 represents typical phosphine concentration measurements at different fumigation exposure 
times, when concentration measurements are taken in direct contact with the blanket and at a level of 8 cm 
above the blanket in the grain, when applying the pest control agent at a rate of 27 grammes available 
phosphine per ton of grain. (2,5 pockets per ton, each containing 34 g AlP mixture as in Example 1, 
altogether 18 bag blankets). This is a conventional dosage rate in some countries. The bag blankets were 
covered by about 20 cm of grain. The entire grain heap was covered with a gaslight plastics foil. 

The following table reflects the much more gradual release of phosphine from applicators according to 
the invention, whereby excessive concentrations at or close to the surface of the bag blankets are avoided 
and the distribution of phosphine gas throughout the grain is much more uniform. 



Table 2 



20 



25 



35 



Time 



5 
24 
48 
72 
5 
6 



n 
h 
h 
h 

days 
days 



PH3 - Concentrations in ppm 



direct on blanket 



Ty vek 



17500 
15000 
6000 
3300 
1200 
550 



prior art 



30000 
33000 
13500 
15000 
2550 
1140 



8 cm above blanket 

in grain 
Tyvek prior art 



800 


11400 


1200 


3300 


600 


6000 


500 


7500 


100 


1350 


100 


880 



Example 3 

45 

Three types of sachets as described with reference to Fig. 10 of the drawings were prepared and 
tested. The sachets had the dimensions: 100 x 90 mm and the strips 35 of sheet material as described with 
reference to Fig. 1 had the following dimensions: 
a) 1 cm X 9 cm, 
50 b) 2 cm X 9 cm and 
c) 3 cm X 9 cm. 

Each sachet was filled with 24 g technical magnesium phosphide, impregnated with 3% solid paraffin. 
The sachets were exposed to moist air under the following conditions. The volume of the gas chamber was 
0,5 m^. The chamber contained a dish of water to provide adequate humidity and the air was maintained at 
66 a constant temperature of 20 'C. The magnesium phosphide was sufficient to produce a final gas 
concentration of 15 300 ppm after complete decomposition. However, the test was stopped after 144 hours. 
The rates of phosphine release to the gas chamber are apparent from table 3. 
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Table 3 
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5 ! 
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10 
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18 
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20 


25 
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15 


30 




30 


50 


6 


25 


50 




60 


100 


24 


150 


400 




500 


800 


48 


450 


600 




800 


1200 


72 


600 


900 




1200 


1800 


144 


2000 


3900 




4200 


6500 



ft will be seen that the gas release was approximately proportional to the surface area of the gas 
pervious strip. 

25 

Example 4 

Sachets according to the invention as described with reference to Fig. 2, prior art paper sachets (with 
machine-sewn seams) and prior art polyester fleece sachets (all sachets being of the same dimensions) 
30 were each filled with 24 g technical magnesium phosphide impregnated with 3% solid paraffin as a 
hydrophobising agent. 

The sachets were subjected to the following tests to determine their safety performance in the event of 
malpractices: 

35 1 . Drip experiment 



Two sachets of each sample were so placed into a sheet metal trough (200 x 150 x 50 mm) but they 
overlapped halfway. Water at 70*0 was dripped onto the sachets by means of a dropping tunnel for 1 hour 
(1 drop per second). The experiment was conducted at an air temperature of 35 • C. 

40 

2. Spray experiment 

A sheet metal trough containing sachets was used as in Experiment 1. 10 ml water was sprayed onto 
the sachets by means of a spraying ftask. After 15 minutes a further 10 ml water was sprayed onto the 
45 sachets. This procedure was repeated for 1 hour. 

3. Tin can experiment 



3 sachets were placed into a 2 I tin can and 100 mi water at 70 ' C were poured over the sachets. The 
50 can was left standing for 4 hours. 

4. Bath experiment 

The sachets were placed individually into a metal dish and so much water was poured thereover that 
66 the top of the sachet was at least 5 mm below the water surface. The dish was left standing for 4 hours. 

5. Immersion test 
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An 800 ml glass beaker was filled with water. The test sachet was dipped for 5 to 10 seconds into the 
water, then withdrawn and shaken in air to rennove the water. Thereafter the sachet was left lying for 4 
hours. 

5 6. Powder experiment 

15 g of the powder were introduced into a 150 ml glass beaker of narrow configuration. The beaker was 
heated in an airbath to a temperature of 50* C. When a temperature of 35* C had been reached, 5 ml water 
were added through a pipette. The beaker was left standing for 1 hour. 
10 All sachets ignited, except the sachets in accordance with the invention in their undamaged condition. In 
the powder experiment ignition took place, as was to be expected. 

Example 5 



15 Grain was fumigated as in Example 2 but at a temperature which on average was about 10* C higher 
and using a dosage rate of 68 g of the composition per ton of grains. In one experiment bag blankets 
according to the invention were used as in Example 2. In the comparative test conventional bag blankets 
were used wherein the composition was prepacked in paper sachets which were in turn enclosed in the 
conventional bag blankets. 

20 The concentrations of PH3 (in ppm) measured in the grain at a distance of 15 cm from the bag blankets 
were as in Table 4. 

Table 4 

25 5 h 24 h 48 h 77 h 92 h 168 h 

Tyvek blanket: 2 400 12 000 12 000 12 000 15 000 1 800 
Paper sachets 

30 

in convent. 

blanket 6 000 18 600 24 000 21 000 15 900 1 100 

35 It will be seen again that the phosphine generation according to the invention was much more evenly 
regulated, an effect which manifests itself in a much more even distribution of the gas throughout the grain 
over a prolonged period. 

The claims filed herewith are to be considered a part of the present disclosure. 

40 Example 6 

Comparison of physical characteristics with prior art: 

The water vapour permeability of the fleeces used in accordance with the invention is selected in the 
45 range 500 to 750 g/m2/24 h. Commercially available qualities of spunbonded polyolefin fleece (Tyvek) which 
were found to be particularly suitable had water vapour permeabilities of 614 - 694 g/m2/24 h (i. e. 600 - 
700, nearest round numbers). These vapour permeabilities are not affected significantly by sprinkle-coating 
with EVA, average thickness 20 - 40 um. The water vapour permeabilities of the best prior art materials 
previously tested were twice as high, namely: 
50 paper sachets : 1 270 g/m2/24 h 

polyester wet fleece : 1251 g/m2/24 h 
polyolefin wet fleece : 1260 g/m2/24 h 

The tear strengths of those suitable commercial polyolefin fleece materials having a thickness of 0,14 to 
0,25 mm (average) ranged from 4,6 to 11,6 N/mm in all directions, all but one of these materials being 
65 higher than 5. This is to be contrasted against the best prior art paper sachets, namely 4,1 N/mm and the 
above prior art fleeces, namely 2 ■ 2,5 N/mm. 

Even more important are the onward-tearing properties which are vastly superior in the case of the 
spunbonded polyolefin fleeces, as compared with the prior art materials. 
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Claims 

1. Applicator for the slow release to an environment of gas or vapour from a hydrolysable active ingredient 
of a pest control agent contained therein, comprising a container for holding the pest control agent, 

5 formed at least in part of a gas and vapour pervious spunbonded polyolefin fleece material charac- 

terised in that the fleece material is substantially impervious to pressuretess liquid water and has a 
water vapour permeability in the range from 500 to 750 g/m2/24 h. 

2. Applicator as claimed in claim 1 . characterised in that the water vapour permeability is from 600 to 630 
70 g/m2/24 h. 

3. Applicator as claimed in claim 1 or 2. characterised in that the spunbonded polyolefin material is a 
paperlike fleece, preferably composed of heat and pressure bonded minute polyolefin fibres and 
preferably having a tear strength of not less than 4,6 N/mm. 

75 

4. Applicator as claimed in any one or more of claims 1 to 3, characterised in that the hydrolisable active 
ingredient comprises a metal phosphide, for example aluminium phosphide, magnesium phosphide, 
calcium phosphide or more than one of these. 

20 5. Applicator as claimed in any one or more of claims 1 to 4, characterised in that the agent is technical 
aluminium phosphide or technical magnesium phosphide or a mixture of these essentially without 
additives or alternatively containing not more than a hydrophobising amount of a hydrophobising agent, 
e.g. about 3 % solid paraffin, preferably being impregnated therewith. 

25 6. Applicator as claimed in any one or more of claims 1 to 5. characterised in that the rate of gas or 
vapour release is controlled by restricting the available gas-pervious surface area (33; 34) of the fleece 
material per unit of the mass of the composition enclosed in the applicator means, wherein the 
available gas pervious surface area is restricted by making the applicator means partly (e.g. on one 
side or portion thereof) of fleece material (1, 2, 3) as defined in claim 1 and for the remainder of a 

30 different but compatible sheet material (31) having little or no gas and vapour permeability, e.g. a dense 

thermoplastic foil, or wherein the available gas pervious surface area is restricted by coating a 
predetermined proportion (32) of the gas pervious surface area with a coating of little or no permeabil- 
ity. 

35 7. Applicator as claimed in any one or more of claims 1 to 6 in the form of individual sachets or in the 
form of bag blankets. 

8. Applicator as claimed in any one of claims 1 to 6. characterised in that it is in the form of a belt device 
(40) comprising a plurality of sachets or pockets (47) connected end to end by hinge-tike flexible 

40 regions (44. 45, 44') of the belt, one end of the belt being folded over and fixed to form a loop (41) 
which accomodates a stirrup device (42) for the insertion of the belt into bulk commodities and the 
opposite end of the belt comprising a loop device (49) for subsequent withdrawal of the belt. 

9. Applicator as claimed in any one or more of claims 1 to 8, characterised in that it is packed for storage 
45 and transport in a gas and moisture-proof container (21). 

10. Applicator as claimed in any one or more of claims 1 to 9, characterised in that it comprises a pocket 
or pockets (7) closed by welding seams 6 to bond a layer or edge(s) of the fleece material (1) to 
another layer or edge(s) of the same or a different material (1, V, 1", V*'). 

50 

11. Applicator as claimed in claim 10, characterised in that bonding along the welding seam or seams (6) is 
promoted by the seam or seams (6) being essentially formed by the fusion of a thermoplastic material 
at a temperature below the melting point or region of the fibres of the fleece material (1), so that the 
physical properties of the fibres are substantially retained. 

55 

12. Applicator as claimed in claim 10 or 11, characterised in that for promoting the formation of the seam 
or seams (6) the fleece material (1) is coated in the heat-welded areas with a thermoplastic heat 
welding bonding layer (2), having a melting point or region so much lower than that of the polyolefin 
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fibres that conventional welding with heat and pressure results in a welding seam before the fibres 
reach their melting point so that the physical properties of the polyolefin fibres are substantially 
retained. 

5 13. Applicator as claimed in any one or more of claims 10 to 12, characterised in that the whole of the 
fleece material (1) is coated with a thermoplastic highly porous (3) heat welding bonding layer (2), 
having a melting point or region so much lower than that of the polyolefin fibres that conventional 
welding with heat and pressure results in a welding seam before the fibres reach their melting point so 
that the physical properties of the polyolefin fibres are substantially retained, and that the permeability 

TO to moisture of the bonding layer is so high that the coated fleece material (1, 2, 3) has a water vapour 
permeability as set out in claims 1 or 2, the permeability of the bonding layer being preferably of an 
order of magnitude substantially higher than that of the fleece material. 

14. Applicator as claimed in any one or more of claims 11 to 13, characterised in that the difference in 
15 melting points or melting regions between the fibres of the fleece material (1) and the bonding layer (2. 

3) is more than 20 "C, preferably from 30 to 80 'C, more preferably from 40 'C to 70 'C, in particular 
from 50 to 60 * C. 

15. Applicator as claimed in any one or more of claims 12 to 14, characterised in that the bonding layer 
20 has been applied by sprinkling the thermoplastic bonding substance (2) in powder form onto a 

supporting surface and fusing the substance onto that surface so that a high porosity is retained, for 
example, in that the powder has been sprinkle-coated directly onto the polyolefin sheet (1) followed by 
fusing at a temperature below the melting point or melting region of the fibres of the sheet, or in that 
the bonding layer has been applied by reverse coating. 

25 

16. Applicator as claimed in any one or more of claims 12 to 15. characterised in that the amount of 
bonding layer (2, 3) is 10 to 50 g/m^, more particularly 15 to 40 g/m^ and preferably approximately 30 
g/m2 and preferably the material of the bonding layer (2, 3) is ethylene vinyl acetate or polyethylene. 

30 17. Applicator as claimed in claim 11 comprising at least two sheets of sheet material bonded together by 
heat welded welding seams to form a pocket or pockets for containing the substance from which the 
fumigant gas is to be released, at least one sheet being the fleece material as set out in one or more of 
claims 1 to 3. characterised in that another sheet is composed of a suitable thermoplastic foil or film 
(31) weldable to the fleece material and having a melting point or region sufficiently lower than that of 

35 the fleece material (V*') to permit heat welding of the former to the latter substantially without damage 
to the latter and without an additional bonding layer. 

PatentansprUche 

40 1. Anwendungsvorrichtung zur langsamen Abgabe eines Gases oder Dampfes aus elnem hydrolysierba- 
ren aktiven Bestandteil eines in dieser Vorrichtung enthaltenen Schadlingsbekampfungsmittels an eine 
Umgebung, wobei die Vorrichtung einen Behalter zum Aufbewahren des SchSdlingsbekampfungsmit- 
tels umfaj3t, der zumindest teilweise aus einem gas- und dampfdurchlassigen spinngebundenen 
Polyolefin-Vliesmaterial gebildet wird, dadurch gekennzeichnet. daO das Vliesmaterial fUr druckloses 

45 flUssiges Wasser praktisch undurchlassig ist und eine Wasserdampfdurchlassigkeit von 500 bis 750 
g/m2/24 h hat. 

2. Anwendungsvorrichtung nach Anspruch 1, dadurch gekennzeichnet, da/3 die Wasserdampfdurchlassig- 
keit zwischen 600 und 630 g/m2/24 h betrfigt. 

50 

3. Anwendungsvorrichtung nach den AnsprUchen 1 oder 2, dadurch gekennzeichnet. daB das spinngebun- 
dene Polyolefin- Material ein papierartiges Vlies. vorzugsweise zusammengesetzt aus hitze- und druck- 
verbundenen feinen Polyolefinfasern, ist und vorzugsweise eine Zugfesligkeit nicht unter 4.6 N/mm 
besitzt. 

66 

4. Anwendungsvorrichtung nach einem oder mehreren der AnsprUche 1 bis 3, dadurch gekennzeichnet, 
dai3 der hydrolysierbare aktive Bestandteil ein Metatlphosphid umfa/3t, z.B. Aluminiumphosphid, Magne- 
siumphosphid. Calciumphosphid oder mehr als eines von diesen. 
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5. Anwendungsvorrichtung nach einem Oder mehreren der AnsprUche 1 bis 4, dadurch gekennzeichnet, 
dafl das Mitte! techntsches Aluminiumphosphid Oder technisches Magnesiumphosphid oder eine 
Mischung aus diesen ist, im wesentlichen keine Additive oder alternativ nicht mehr a!s eine hydrophobi- 
sierende Menge eines Hydrophobisierungsmittels, z.B. etwa 3 % testes Paraffin, umfa/5t und vorzugs- 

6 weise mit diesem innpragniert ist. 

6. Anwendungsvorrichtung nach einem oder nnehreren der AnsprUche 1 bis 5, dadurch gekennzeichnet, 
dai3 die Geschwindigkeit der Gas- oder Damplabgabe durch Verringerung der verfugbaren gasdurchlas- 
sigen Oberflache (33, 34) des Folienmaterials pro Einheit der Masse der in der Anwendungsvorrichtung 

70 enthaltenen Zusammensetzung geregelt wird, worin der vorhandene Bereich der gasdurchlassigen 
Oberflache dadurch verringert wird. dafl die Anwendungsvorrichtung teilweise (z.B. auf einer Seite oder 
eines Teils davon) aus Foliennnaterial (1, 2, 3) nach Anspruch 1 und der Rest aus einem anderen, 
jedoch kompatiblen Folien mate rial (31) mit wenig oder keiner Gas- und Dampfdurchiassigkeit, z.B. aus 
einer dichten thermoplastischen Folie. hergestellt ist, oder worin der vorhandene Bereich der gasdurch- 

J5 ISssigen Oberflache durch Beschichten eines vorherbestimmten Anteils (32) der gasdurchlassigen 
OberflSche mrt einer Beschichtung von geringer oder keiner DurchlSssigkeit verringert ist. 

7. Anwendungsvorrichtung nach einem oder mehreren der AnsprUche 1 bis 6 in der Form einzelner 
Beutel Oder aneinandergereihter Beutel (bag blankets). 

20 

8. Anwendungsvorrichtung nach einem oder mehreren der AnsprUche 1 bis 6, dadurch gekennzeichnet, 
dafl diese in Form einer bandformigen Vorrichtung (40) vorliegt, welche eine Vielzahi von Beutein oder 
Taschen (47) umfaj3t, die vom einen zum anderen Ende durch gelenkartige, flexible Bereiche (44, 45. 
44') des Bandes verbunden sind, wobei ein Ende des Bandes umgefaltet und so befestigt ist, daD es 

25 eine Schlaufe (41) bildet, die eine Haltevorrichtung (42) zum Einfuhren des Bandes in SchUttgut 

beherbergt, und das andere Ende des Bandes eine Schlaufenvorrichtung (49) zum nachfolgenden 
Herausziehen des Bandes umfa/3t. 

9. Anwendungsvorrichtung nach einem oder mehreren der AnsprUche 1 bis 8, dadurch gekennzeichnet, 
30 dafi diese zur Lagerung oder zum Transport in einem gas- und wasserdichten Behalter (21) verpackt 

ist. 

10. Anwendungsvorrichtung nach einem oder mehreren der AnsprUche 1 bis 9, dadurch gekennzeichnet, 
da/3 sie eine Tasche oder Taschen (7) umfaj3t, die durch Schweiflnahte (6) verschlossen ist (sind), um 

35 eine Schicht oder Kante(n) des Vliesmaterials (1) an eine andere Schicht oder andere Kante(n) des 
selben oder eines anderen Materials (1, 1', 1", 1'") zu binden. 

11. Anwendungsvorrichtung nach Anspruch 10, dadurch gekennzeichnet, dafl die BIndung entlang der oder 
den Schweii3nahten (6) dadurch erreicht wird, 6aJi die Naht bzw. die N^hte (6) im wesentlichen durch 

40 VerschweiOen eines thermoplastischen Materials be! einer Temperatur unterhalb des Schmeizpunktes 
bzw. des Schmelzbereichs der Fasern des Vliesmaterials (1) gebildet wird, so da/3 die physikalischen 
Eigenschaften der Fasern im wesentlichen erhalten bleiben. 

12. Anwendungsvorrichtung nach den AnsprUchen 10 oder 11. dadurch gekennzeichnet. daC zum Erreichen 
45 der Blldung der Naht oder Nahte (6) das Vliesmaterial (1) in den durch Hitze zu verschweiflenden 

Bereichen mit einer thermoplastischen hitzeverschweiflbaren Bindungsschicht (2) beschichtet wird. die 
einen Schmelzpunkt oder Schmelzbereich besitzt. der so weit unterhalb desjenigen der Polyolefinfasern 
llegt, dafl konventionelles Verschwei/3en unter Druck und Hitze zu einer SchweijSnaht fUhrt, bevor die 
Fasern ihren Schmelzpunkt erreichen, so 6a(i die physikalischen Eigenschaften der Polyolefinfasern 
50 weitgehend erhalten bleiben, 

13. Anwendungsvorrichtung nach einem oder mehreren der AnsprUche 10 bis 12, dadurch gekennzeichnet, 
dafi das .gesamte Vliesmaterial (1) beschichtet ist mit einer thermoplastischen stark pordsen (3) 
HeiiSsiegelverbindungsschicht (2), die einen Schmelzpunkt bzw. Schmelzbereich besitzt, der um soviel 

65 unter dem der Polyolefinfasern liegt, daJ3 konventionelles VerschweiCen unter Druck und Hitze zu einer 
Schwelflnaht fUhrt, bevor die Fasern ihren Schmelzpunkt erreichen, so dafl die physikalischen Eigen- 
schaften der Polyolefinfasern im wesentlichen erhalten bleiben und die Feuchtigkeitsdurchlassigkeit der 
Verbindungsschicht so hoch ist, dafl das beschichtete Vliesmaterial (1, 2. 3) eine Wasserdampfdurch- 
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)assigkeit wie in den AnsprUchen 1 und 2 beschrieben besitzt. wobei die Durchlassigkeit der Verbln- 
dungsschicht vorzugsweise um GroCenordnungen Uber der des Vliesmaterials liegt. 

14. Anwendungsvorrichtung nach einem Oder mehreren der Anspruche 11 bis 13, dadurch gekennzeichnet, 
da/I der Unterschied in den Schnnelzpunkten oder Schmelzbereichen zwischen den Fasern des 
Vliesmaterials (1) und der Verbindungsschicht (2, 3) grd^er als 20 'C, vorzugsweise 30 bis 80 'C. 
besonders bevorzugt 40 bis 70 * C und insbesondere 50 bis 60 * C, ist. 

15. Anwendungsvorrichtung nach einem oder mehreren der AnsprUche 12 bis 14, dadurch gekennzeichnet. 
dafi die Verbindungsschicht durch Aufspruhen der Ihermoplastischen Bindesubstanz (2) in Pulverform 
auf eine tragende OberflSche aufgebracht und die Substanz auf dieser OberflSche so verschmolzen 
worden ist, dafl eine hohe Porositat erhalten bleibt, z.B. indem das Pulver direkt auf die Polyolefinfolie 
(1) spruhbeschichtet worden ist und das Verschmelzen danach bei einer Temperatur unter dem 
Schmelzpunkt oder Schmelzbereich der Fasern der Folie erfolgte, oder durch Aufbringen der Verbin- 
dungsschicht durch Umkehrbeschichtung. 

16. Anwendungsvorrichtung nach einem oder mehreren der AnsprUche 12 bis 15. dadurch gekennzeichnet, 
da/J die Menge der Verbindungsschicht (2, 3) 10 bis 50 g/m^, insbesondere 15 bis 40 g/m^ und 
vorzugsweise etwa 30 g/m^, betragt und das Material der Verbindungsschicht (2, 3) vorzugsweise 
Ethylenvinylacetat oder Polyethylen ist. 

17. Anwendungsvorrichtung nach Anspruch 11, die mindestens zwei Folien aus Folienmaterial umfa/Jt, die 
durch hitzeverschweiJ3te SchweiJ3nahte zu einer Tasche oder zu Taschen verbunden wurden. um die 
Substanz, aus der das Begasungsmittel freigesetzt werden soil, zu enthalten, wobei mindestens eine 
Folie das Vliesmatertal nach einem oder mehreren der AnsprUche 1 bis 3 ist, dadurch gekennzeichnet, 
dad die andere Folie aus einer geeigneten thermoplastischen Folie oder einem Film (31) gebildet ist, 
die auf das Vllesmaterial verschwelflbar ist und einen Schmelzpunkt oder Schmelzbereich besitzt, der 
hinreichend niedriger als der des Vliesmaterials (1"') ist, um das Verschweiflen des ersteren mtt dem 
letzteren Material zu eriauben, im wesenttichen ohne dafl das letztere beschadlgt wird und ohne eine 
zusatzliche Verbindungsschicht. 

Rdvendications 

1. Applicateur pour la liberation lente dans un environnement de gaz ou de vapeur d'un ingredient actif 
hydrolysable d'un agent de lutte antiparasitaire qui y est contenu, comprenant un recipient pour 
contenir I'agent de lutte antiparasitaire, form^ au moins en partie d'une matifere non-tiss§e en 
polyol^fine non-tissue permeable au gaz et h la vapeur, caracteris^ en ce que la matifere non-tissue est 
sensiblement impermeable h I'eau liquide sans pression et a une perm6abilite h la vapeur d*eau situ6e 
dans un intervalle allant de 500 h 750 g/m2/24 h. 

2. Applicateur selon la revendlcation 1. caracteris^ en ce que la permeability h la vapeur d'eau est de 600 
a 630 g/m2/24 h. 

3. Applicateur selon la revendlcation 1 ou 2, caract^rise en ce que la matidre de polyol^fine non-tissue est 
un non-tisse ressemblant St du papier, de preference compose de Xrbs petites fibres de polyoiefine 
agglomerees h le chaleur et h la pression et ayant de preference une resistance au dechirement d'au 
moins 4,6 N/mm. 

4. Applicateur selon une ou plusieurs des revendlcations 1^3, caracterise en ce que I'ingredient actIf 
hydrolysable comprend un phosphure metallique, par exemple le phosphure d'aluminium, le phosphure 
de magnesium, Je phosphure de calcium ou plusieurs d'entre eux. 

6. Applicateur selon une ou plusieurs des revendlcations 1 & 4, caracterise en ce que I'agent est le 
phosphure d'aluminium industriel ou le phosphure de magnesium industrial ou un melange de ces 
corps, essentiellement sans additifs, ou encore ne contenant pas plus qu'une quantite hydrophobisante 
d'un agent hydrophobisant, par exemple environ 3% de paraffine soiide, de preference par impregna- 
tion. 
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5. Applicateur selon une ou plusieurs des revendications 1 h 5, caract^hs^ en ce que la vitesse de 
liberation de gaz ou de vapeur est reglee en restreignant la surface permeable aux gaz disponible (33; 
34) de la nnatiere non-tissee par uniX6 de masse de la composition incluse dans I'organe applicateur, la 
surface permeable aux gaz disponible etant restreinte en r^alisant les moyens applicateurs, pour une 

s part (par exempfe sur un cdt§ ou une partie d*un c6t6), d'une matifere non-tiss6e (1, 2, 3) telle que 

d^ftnle dans la revendication 1 et. pour le restant. d'une matifere en feuille diff^rente mais compatible 
(31) ayant peu ou pas de perm^abilite aux gaz et h la vapeur, par exemple une feuille thermoplastique 
dense, ou bien ou le surface permeable aux gaz disponible est restreinte par le d^pot sur une 
proportion pr6determin§e (32) de la surface permeable aux gaz, d'un revetement pr^sentant peu ou 

70 pas de permeability. 

7, Applicateur selon une ou plusieurs des revendications 1 k 6 sous forme de sachets individuels ou sous 
forme de protections de sacs. 

75 8. Applicateur selon une ou plusieurs des revendications 1 a 6, caract^ris^ en ce qu'il se pr^sente sous la 
forme d'un dispositif de courroie (40) comprenant plusieurs sachets ou poches (47) relics d'une 
extr^mit^ & I'autre par des regions fiextbles de type articul^ (44, 45, 44') de la courroie, une extr^mitd 
de la courroie ^tant repil^e et fix^e pour former une boucle (41) qui loge un dispositif en dtrier (42) 
pour I'Insertion de la courroie dans des produits en vrac et Textr^mit^ opposee de le courroie 

20 comprenant un dispositif en boucle (49) pour le retralt ull^rieur de la courroie. 

9. Applicateur selon une ou plusieurs des revendications 1 a 8. caractdris^ en ce qu'i! est conditionne aux 
fins de conservation et de transport dans un recipient ^tanche aux gaz et a rhumidit§ (21). 

25 10. Applicateur selon une ou plusieurs des revendications 1 a 9, caracteris^ on ce qu'il comprend une ou 
plusieurs poches (7) fermees par des lignes de soudure (6) pour fixer une couche ou un ou plusieurs 
bord(s) de la matifere non-tiss4e (1) h une autre couche ou bord(s) de la m§me matifere ou d'une 
matifere dif^rente (1,1', 1", 1"',). 

30 .11. Applicateur selon la revendication 10, caracterise en ce que la fixation le long de la ou des ligne(s) (6) 
de soudure est favoris^e en ce que la ou les ligne(s) (6) est(sont) essentiellement formee(s) par la 
fusion d'une matidre thermoplastique & une temperature interieure ou point ou zone de fusion des 
fibres de la matiere non-tissee (1), si bien que les propriet^s physiques des fibres sont sensiblement 
conserv^es. 

35 

12. Applicateur selon la revendication 10 ou 11, caracterise en ce que pour favoriser la formation de la ou 
des lignes (6) la matiere non-tissee (1) est revetue , dans les zones soudees a la chaleur, avec une 
couche de liaison par soudure k la chaleur thermoplastique (2), ayant un point ou zone de fusion 
tenement inferieur(e) k celui(celle) des fibres de polyoietine que le soudage classique h la chaleur et 

40 sous pression aboutit a une ligne de soudure avant que les fibres n'atteignent leur point de fusion, si 

bien que les proprietes physiques des fibres de polyoiefine sont sensiblement conservees. 

13. Applicateur selon une ou plusieurs des revendications 10 ^ 12, caracterise en ce que la totalite de la 
matiere non-tissee (1) est revetue d'une couche de liaison (2) par soudage h la chaleur thermoplastique 

45 hautement poreuse (3), ayant un point ou une zone de fusion tenement inferieur(e) h celui(celle) des 

fibres de polyoiefine que le soudage classique k la chaleur et sous pression aboutit k une ligne de 
soudure avant que les fibres n'atteignent leur point de fusion, si bien que les proprietes physiques des 
libres de polyoiefine sont sensiblement conservees, et que le permeabilite k I'humidite de la couche de 
liaison est eievee au point que la matifere non tissee revetue (1 , 2, 3) a une permdabllite k la vapeur 

50 d'eau telle qu'exposee dans les revendications 1 ou 2, la permeabilite de la couche de liaison etant de 
preference d'un ordre de grandeur sensiblement superieur k celui de la permeabilite de la matiere non 
tissee. 

14. Applicateur selon une ou plusieurs des revendications 11 k 13. caracterise en ce que la difference dans 
65 les points ou zone de fusion entre les fibres de la matiere non-tissee (1) et la couche de fixation (2, 3) 

est superieure a 20* C, de preference de 30 k 80* C. ou mieux de 40* C ^ 70* C. en particulier de 50 a 
60 -C. 



20 



EP 0 292 948 B1 



15. Applicateur selon una ou plusieurs des revendications 12 ^ 14, caracterise en ce que ta couche de 
fixation a et4 appliqu^e en puiv^risant la substance de fixation thermoplastique (2) sous forme 
pulv^rulente sur une surface support et en fondant la substance sur cette surface de nnaniere qu'une 
porosite elevee soit conserv^e, par exemple, en ce que la poudre a ete deposee par pulverisation 

5 directement sur la feuilie de polyol^fine (1), puis a ^t^ suivie d'une fusion h une temperature inf^rieure 

au point ou la zone de fusion des fibres de la feuilie, ou en ce que la couche de fixation a 6x6 
appliquee par revitement Inverse. 

16. Applicateur selon une ou plusieurs des revendications 12 ^ 15. caracterise en ce que la quantite de 
70 couche de fixation (2, 3) est de 10 ^ 50 g/m^. plus particulidrement de 15 a 40 g/m^ et de preference 

d'environ 30 g/m^ , et en ce que de est I'^thyldne-acetate de vinyle ou le polyethylene. 

17. Applicateur selon ia revendication 11 comprenant au moins deux feuilles de matiere en feuilie relives 
ensemble par des lignes de soudure soud^es a la chaleur pour former une ou plusieurs poches pour 

75 contenir la substance h partir de laquelle le gaz fumigfene doit etre libere, au moins une feuilie etant la 

matifere non tissue d^finie dans une ou plusieurs des revendications 1 h 3, caracterise en ce qu'une 
autre feuilie est composee d'une feuilie ou pelllcule thermoplastique appropriee (31) soudable h la 
matifere non tissee et ayant un point ou une zone de fusion suffisamment plus bas(se) que celui(celle) 
de la matiere non-tissee (1'") pour permettre le soudage a la chaleur de la premiere h la dernidre sans 

20 dommage sensible h cette derniere et sans couche de fixation additionnelle. 
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